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e> *xfc r ^ & #m t -r 5 # * yt 0 

[0 0 0 1] 
[0 0 0 2] 

Srtfeffl-*- S £ t -C3t*RK«ffi^K* Lfcfe*^^* 

c^ii^ffi : mmunv oi. h 15(199 
4) ] 0 -tii^ %m&m-K%mffj£&®Lh x^xmz 

[0 0 0 3] 
[0 0 0 4] 
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[0 0 0 7] 

y>r s K^e>*s^^*ft>Ky^ ^ K#*iftK-c*>So 

20 T^*-r^^Ky-r^ k\ t^^^^t^y 5; ra 
wmmt>miz>xi&< , m^<ommitx^m^m^x^> 

30 (7) xmrn^mmz. ^ & jjy, <K>wM&m§, t-tr ^ s ^ * 

[0 0 0 8] *3SW^^i?^^{fcffl-C#5^Si: 

Lrti, 7^swy 4 * Ydm^-fz-f^x^tf^x 

h&o CTxfJ, S 0 2 , N0 2 , C 1 2 , NH, , HC 
1, H 2 S, C0 2 , C o^if^S^tf bttSo 
[0 0 0 9] 

[0 0 10] la l **Wt-t ir<5< ^f^ir vf-irig 
T^y^ ^ K^B^^g^sjEv^JIg^ (Hi) 

fcoTfc, »fffi^^-e3fc<^aia-r5*[B]^gv^y ^ ^ 
m (12) t?fcoTts«ffifflm^e>*t5^-fevi^ 

50 [0011] *&W<D7ym{ktfVJ $ Vt LTIi, W 



(3) 
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ft, *Ky>rs K*s^«s, ^y-r ^ h*m&®>i$£xfiz.ti 

[0 0 12] t- h7^Vi/^I/K©lift:i L 

f;ut°n^U^ hi, tfj* {3, (h!J7Wn 
y^) ^y*^} fn^5y«, 2, 3, 3' , 
4' - \f7^^;^r h^#/t^V^ 3, 3' , 4, 
4' — 7^ h v-v^^zn^/Woi — ^/u^ 2, 3, 

3' , 4' -7^7»>^7^^x-7^ 

3, 3' , 4, 4' -^j/7xyy7b7^/fy 
2, 3, 6, 7-rh7^>v't7^l/y > 

1, 4, 5, 7-rh7^/^>v-t7^Uy s 1, 

4, 5, 6 - f b 7*/W#^^t7? U-y, 3, 3' , 20 
4, 4' —Th7#/l'7$*ci/i/Z?=.—/l'*#^ > 3, 

3' , 4, A' —9* h?#/l'7$*ci/Z?7*~/l'X/l'7fr 
>\ 2, (3, 4 -v^/^/^V^^^/l-) 77° 

n^>\ 2, 2-h°^ (3, 4 -^/Wl^i/^rc^ 
/U) ^3c^7/U^t27 P u;<>'^ 5, 5' -t*^ (by^ 7 
/Pta^f/U) -3, 3' , 4, 4 7 -7F7^> 
v'tf^ji^/K 2, 2' , 5, 5' -rF7^ (hy 
-3, 3' , 4, 4' -rF7^ 
^rv-tf ^-/K 5, 5' - 1:^ (fy7/^P^f 

-3, 3' , 4, 4' -fb7^^v'^7x^ 30 
/Ixoi— ^vl^ 5, 5' — t*^ (Ml7/>tP^f/V) - 
3, 3' , 4, 4' -fh7^/^^^/7i; 

>\ tr^ { (hy7/^p^f^) v^/^^v^^y 
-<vif^, { (hy7/^p^f;v) v^/i- 

V, 3, 4, 9, 10-f F7^^^!)^ 40 
2, 2-tf;* {4- (3, 4-^;^>V7x7 

:7^~/U} /P^°y, ^yfh7^fy*, v- 
^p^y?y7h7^v^8, 2, 2 — fc*\x {4- 

(3, 4-^/l/^>^7x/^v') T 7 ^^rf* 
7/VtP7°P/7 > If;* { (Fy7Wn^f/U) 

/^>>'7xy^^) tr^^n/K tr* { ( h y 7/l^t 

o^^/W) ^/^>^7^y^rv') tf;* ( h 3J 7/Ut 
uy^/V) fcT^rc^/K ^ { (Fy7/l/tP^f/U) 

(^^#^^73:/ tf* (hy7/^n^f 50 



JV) ^V^^;V^ fc*;* (3, 4-^«i/7j^ 
/U) v>y ^v^v^^, 1, 3-t'^ (3, 4—i?#/lsj$ 

t^^y 7 1, 4-tf-X (3, 4-v ? ^7/P^>v' 

h y ^/W^a :7 W f h77/Utn^yf 

1, 4-t*^ (3, 4 - v^^/W^^v- h y t 7 ^ 

[0013] i/T ^ yi LTte* mz-itikobtD&mf 

hth&o m-7x^L^yy7;y s 2, 4 — i/T ;7 F 

/i^n>^ 2, 4-^7;;^e/U'y, 2, 4-^7;/ 

f^l/y 4- (1H, 1H, 1 lH-x^3t7/Ut 

p'jyr^/^^) -1, 3 -v?r ^ y^v-t? >\ 4- 

(1H, lH-^~7/^n-l-7^7^y) -1, 

3 - i/T ^ /^<>if V N 4- (1H, lH-/<-7/U^r 
u- i -^y*? y -i, 3 -i^T" ^ y ^vifv, 

4- (1H, 1 H-^°-7/^n~ l - t^^/^y) 

— 1, 3 - i/T ^ y-^Vif >\ 4 -^V^ :7/l^u :7:x 

y^>-i, 3-^7^^yfy, 4- (2, 3, 

5, 6-7h77/^P7x/^^/) -1, 3-^7^ 
y-<>"t?>\ 4- (4 -77/l^n ;7^y -1, 3 

— i?Y % y^Vif ^ s 4- (1H, 1 H, 2H, 2H- 
s<—'7;VX'X2—\-^3cy~;*ri/) -1, 

-<>-1f>\ 4- (1H, 1 H, 2H, 2H-/^7^t 

p-i-Kf*y^^) -1, 3 - *JT % y -<i*"t? >\ 

p-7x^^7v ? 7;7, 2, 5-i/7;/F;l/xy x 

2, 3, 5, 6-rh7^f^-p-7xnuyy7^ 
>\ 2, 5-^7-; y-<y / MJ7;^7-f H\ e\x 

(M7/^p^f;v) 7xni/yy7;y v i^T 5: y 
rF7 (hy7/i/tp^f;v) -<>"t?>\ i?7?; 
y^7/utnx^;i/) ^<>-tf>\ 2, s-v^r^y 

-7/^n^^^) ^<>"t?>\ 2, 5— v?T^y 

— ^/l^nr/^yv) ^^v^V, 2, 2' — 
i^y ^/W^v^y, 3, 3' -i^y ^/W< >^ 

3, 3' -if* h^r^y^y, 2, 2' -v^y h 
V^V-^v^V, 3, 3' , 5, 5' *f h^y T-Zls^^is 

3, 3' — ^Tir^/l^^v^V, 2, 2 r — f 
X (hy7/UtP^f;^) -4, 4 r -i;7^f7i 

=-/K t^7/utn-<yv ; v ? y, 3, 3' -tr;* (h 

y7WP^f/V) -4, 4' -^75y 1^7x=/K 

4, 4' -^7^ y v ; 7xx/l/x-fyy 4, 4' - *J 
7;/^/7x^^y, 4, 4' -^T^y^^ 7 ^^ 

/i/x;i/^y N 2, 2 — tr^. (p -r 5: y ^rc^i/u) 

^°>\ 3, 3 r -^y^/l^-4, 4 7 -v 5 /;/^! 
^/Uai— f-yU^ 3, 3' -i^y^/^-4, 4' - v>T ^ 

/> f 7x^/M^y % i, 2 — (r^yy) 

2, 2-t^ (p 5 y ^rcxz/u) ^^-ih^/U^- 
t3^D^^ N l, 3-\?x (T^yy) ^^rt7/^P 
1, 4-bf^ (7=yy) t^^7;^py 

i, 5-ty (r^yy) x^^/^o^v-^ 



5 

2, 2' ~\f* -4, 
4' - i/T ^ 7 ^7i^/Vx- 3, 3' - tf * 
(MJ77UtD^^) -4, 4' -^7;y^7x^ 
/l^— 7VK 3, 3' , 5, 5' -T-hy** (h ] jy 
/^p^f/P) -4, 4' — ^ J i>y ^-jv^—"f 
7K 3, 3 7 -tr* ( h y 7/i^ny -P/P) -4, 4' 

-^r;y^y/7x;y, 4, a' ' -^r;/-p 

— ^/l^x^/K 1, 4 — t:\X (p-7;;7x^/l/) 

tf* ( h y 7/Ptny ^/u) -<vifv N tr* (r^yy 

rcy^vO 7^7^* (hy7;^n^f/u) -^>-£ 
> N 4, 4' ' ' -v^T^ y-p-^^-^-^^- 
/K 4, 4' -If* (p-7^7i;^>) lf7x = 
/K 2, 2 - tf * {4- (p-7^7xy^v') 7x 

^/^} 7 ( d^>', 4, 4' — if* 

^7i^;i/) -/i^*/i^>^ 2, 2 — tf * { 4 - 

(4-7^ 77x7^^) 7x^/W ^^rt7;^py 
p^?^ 2, 2-tf* {4- (3-T^/:7;ny^» 
*^^/l^} ^$-*}'7sU^uy p xis<^^ 2, 2-tf* {4 
- ( 2 — T ^ 7 7x7^^/) 7:x^/W ^f-^/l^n 
;7°n/^ N 2, 2-tf* {4- (4-r^y ^y^ 
>0 -3, 5-^f;i/7x^;W ^^l^/l^n^P 
^°>\ 2, 2-tf* {4- (4-7;77x7^rv') - 
3, 5-^^7/1/^0 7^7x^1 ^^rf-^/l^ 
0 7°p^7, 4, 4' — tf* (4-7;7-2~- FU7 
/Vto7f/V7x7^v/) If7j.=/K 4, 4' -tf* 
(4~7^7-3-FD7;^n7^7x7^^) tf 
4, 4' - tf * (4-7;7-2 - MJ 7/U 
tn7f/l/7x7^V) ^7x^7;^^, 4, 4' 
-tf* (3-7^7-5- MJ7;^P7f;l/7x7^r 
v-) i?7i-^;wty, 2, 2 — tf* {4- (4— T 
^7-3-MJ7/^n7f/P7x7^r^) 7^.^/U] 
^3c-y~7/l'$'V7 P v/<>', If* { (h!i7/^tn^f 
/^) 7U7i/^J tr^ji^iyK tf^ [ { (h!J7 
Hn^f/I/) 7;7^7x7^r>» 7i^] 
^/l^hn^n^^ ^7U77F7^77, 1, 5- 
* J ~T7$ U>\ 2, 6 ^ J 7-7$ U>\ tr 

7 { 2 - [ (7;7 7x7^r^) 7^-/1/] ^^1h:7/U 
to>fy7 p t3t s ;i/} ^yfy, tf* (2, 3, 5, 6) 
-7l^77/^n-4-7^7 7x^/l/) x-r/U, tf 
x (2, 3, 5, 6) -fF77/Ptn-4-7;/7 
^-/U) ^;l/7^ K N 1, 3-tf* (3-v^/7°nt: 0 
/P) fh7^f/^n^rty, 1, 4 — If* (3— T 

^ y^n tf/i^y ^/u^y/io -<^-t?>\ tf* (4-r 

A") ^^^/Wi/^v, 1, 3-^7^77^ 
^/l^n^vif >\ i, 4-^7;/rF77/^n 
4, 4 7 -tf* (7h77/i/tn7^77x 

<5 0 
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[00 15] <*J£{S»ll >£ft7y^^i: 2, 2 - tf* 
(3, 4 - i/jJ/Us$3ri/7*.^/l<) ^^rt7/U#P7 D P 
^°^~«zM%8 8. 8g (0. 2mol) t2, 2 - If 
* (Mi7/PtP7^) -4, 4 7 ~-v?:r ^ y tf *^ 
-^6 4. Og (0. 2 m o 1 ) *5 XTlN, N - y ^ 
^7t Kl 0 0 0 g»x.^ o Clcoi&^Sr^Sf 

#H«T. SJ&-?3 BMi!#U 5wt%©^ 
10 y7; KBe*#fco -©#y75 KfifcigJSSr&K<z^>y 
^>^^±t-*tf h LTciiL t-7>*t7 0 

°CT2 0^1 16O°C-ei0#^, 2 5 0°CT3 05j\ 3 

// m, i|gl c m, g£ 3 c m^7s'3lHWy>l' ^ KS!<£> 

MBSSbtattm 2 (iai#fi8) ^yy^yssiii^i 

20 [0016] 0 3li, *Hli60iJ^t ir<5<»JKS!:7 5/3*5 

2«*JKS!7^»{t;^y >r 5; K3t 
3fttiAffl*7r^^, 4^3t»Wffl*7r 

[0017] ^mn&frbte&rf^i/^&ftitti-t^ 

SO, ffflS^ftofc^5/^^7^^^, 7t?9&?S2 
30 (^iL^7/>f^3^Ii:tHe -N e 

A3t 3t«iaiffl3t7r^^4(7)tt|^ffltr^p I N7t 

fffiU: (B3#I) 0 
[0 0 18] *>b^C»f^«LT&5tft*j»^e>S0 2 
tr54 2500ppmC0SO 2 

fco l^)5 0 0 p pmOSO z M^tS0 2 S:^ 

KSr3 0 o c C"e2 5>m*0J»L, Jn*#it« 1 o #M»B 

SrfTo^t r-5 4 8 0 P p mirSmtt^ft^fiS^fcix 

[0 0 19] <*Jfifia|2>^jte{?IJl Hft777 
=i(C12, 2-f* (3, 4-^/^>y7x^) ^ 
^f-7/V^n7°n/^v~^7k^8 8. 8g (0. 2 m o 
1) ir2, 2-tf* ( h y y ^/u) -4, 4' 

-v^T ^ y t7x^6 4. 0 g (0. 2mo 1) tJj; 
tJ^N, N-^f ;l/7t hT^KlOOOg SrJDxifCo 

50 fil5wt%^y7Ul«!f: 0 r^)^y7 5 Ki 
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^-^^7 010^211$^, 1 6 Ottl H$|UK 25 
0°C-C305j\ 3 5 0°CT1 BSraanffSU >T ^ Kft&fT 

tfV4 $ KM^y i/^^af&Ki l (12) Sri/y 3 
^StE l Ji^?K^^o 7t«K£S^«it^l¥<^^ 6 n 
rru *B6//m, I^3cmRfe 0 r (O X. o t- LTf^S 

^t^t^&K^SSKLfc^^r^^Sriil^TH e - 
Ne if^&A^U tH^ffiiJf-fiP I N~7 hy^^ 

fc5Mtobso 2 MWfe^5 3-S2 9 0 

0 P P mc7)s o 2 Mnmm^mm± 4 %coaij^^oTtg-e 

[0020] S5 0 0 p pmCOSO z S 

^WJ»Kt-S^i:-C3t*fiKic:BS*LfcSO a SrBfe* 
HJ^fTo/t^^5 4 9 o p pmiffltt(7)g^ 

[0021] <mt&M3>mi&M2tm—<D± 
sau mmmi tmmi-mmLx, o 3 wm^i^r^ 

THe-Nel/-«^A*U Hj^fl'J^^P I N7^ 

1 5 0 0 p p mCDOs 8S)SBtSi± 6 %<£>a'J^2 s 

[0 0 2 2] <H2fctfil4 >Hffi0ij2 i^^^Sf^ 
y^S KMcoy s>^S3te«Rttl 1 fc^Lfcir^Sr 

?t)t77^/^lDtHe-Ne U-f3t^A^L, ft 
^ffiiJKteP I h^4^t- KSriERLra^3fefi* 

^*tei:65-^2 8 0 0 p pm(7)N0 2 ilftfSB 
T*5tS»«K&3 0 0°C-C2^P^P^L, JPfSSff itfj& 1 0 

Hj^f?of^r6No 2 M%mkmm<Di&i>m 
[0023] <mifoffl5 >mt&W2 tmm^vmik^ 
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7 r >f ^Srl C t H e - N e u-f *S:A3t L, W^jft'J 

j^ttp i n^^ hV4*- K^riaeLTm^Ttfi^^m 

^^54 2 0 0 0 p p mC0NOSa*Sia-r^ll± 

io ^30 o°c^2^»l, i)umw±mi o^mmmrr 
[0024] <mmme>mmm2 tmm^y^mit^ 

y 4 $ K§!<Z>y s>i^3fca9RKl 1 ^to-fe^f-^/* 
U IlMi i:^li:ffiL^tyt^ttitKtso 

fc3t^r>f ^SriiCT&SO. 85/i m tD^ft;W -if 
3fcSrA3tU ffi^fiJiciJiP I N7t KSrgflB 

20 S O z ^52-^1 1 5 0 0 p p m(D 

s o 2 »«ffiia-esi£± 3 %<Dmfe&-*im-cfoz> zt^ 
mm£tifc 0 so 2 (om%m, mhi^m&s&comm^ 

so 2 sri^s, Bffl£SrfTofc^5so 2 mmmt 

[0025] <mmm7>mmm2 tmm^^^mit^ 
y >r ^ K«t^y 1 ^totyt^ 

*^T-T ^^^riiCT&SO. 85/i mW^U- 1f3t 
bCl 2 Mgt&jfrlbfck n -5 9-^j7 5 0 p p m(7)C l 

2 »*«6ia-t?e3i±4%^»j^spijg-efc5- 

c i 2 ct)5Si^ n ff^f-Tt^KK^/iiat^^g 

Lfcfc— *T-3te«S&Sr3 0 0 ^"C 2 ^PflApJRL, AP^ft 

40 (ommhtiito 

[0026] <mt&M8 >mt&M2 tmmKyymit^ 

*77^/^Ii:rSft0. 8 5// m<D¥mfcl/— 
^A3t ttl^ffi'Jt-fiP I N7t h^-f KSrBflSb 

f)NH 3 IS^*fefci:r68^9 5 0 p p m^NH 

50 ^Hfco NHj (^fflSSSf^^ SL^i-Tfe^gg^^IHi^^g 
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[0027] <mmm9>mmm2 tmm^7 ^mittf 

i/\ JlJSfrji t ^it^f 1 Ltt y t ^iait-<# h c 
SrA^tu mtiimazp i h^t-K^Eti 

bHCl aftjKSr^Rfefc t ^-5 7— jfo 2 2 0 0 p p m(DH 

Il/it- ^-C?t*JfeK*3 0 0 o C-C2^FbWPI^L, *P 
JRfltJhlS 1 0 #MJMl-r 5 - <^ T3t*jfiKI-»# UfcH 

c i nmit&ftifrt :5hc i K*gu£ 

[0028] <sij60iji o >*ftpi2 tmm^y^mit 
#y >r s KMcoy ^v?i)twi i ^^oir^if^ffl 

4 ^SriiCTStg 1 . 3 m<Z>¥*f£U— IfJfcS: 
A*U Hi^ffifJi-teP I Ny* Yy4 Jr— KSrBfiS 

H 2 Sffi?^te^54-S8 0 0 p p mOH 2 S 
ft. t — ^ -C5fcag«&«: 3 0 0 ^"C 2 ^MJPgi U JPfftff 

it« l o S r i -C**«K^K* L^h 2 s 

[0029] <^Md i >njt«i tmm, 

X ^ 2 , 2~t^ (3, 4 - v?^7/U^f^f v^^—yW) 
^^rf 7^tn7 P P^ 0 y2i*ife8 8. 8g (0. 2m 
o 1 ) t 2 , 2 - tT^ ( h y ^A-^n ^ J-As) - 4 , 
4' -i>7^y t'7x^6 4. Og (0. 2 m o 1 ) 
tScfctW, N-^Wt KlOOOgSrlPt 

*flEJBi5wt%©#y7um»fco ^^^yr^ 

2 5 0°CT3 0^ 3 5 0°C^ 1 B#raAnf» U ^ Kffc 
fc: 0 h y y^y tSlCtt^^^^y^ 

mfctfv^ s Kt^oy i &Mj£-tz> 0 % 

^ftft^«agt*J¥*£:6 m m, ♦! 6 // m, g$3cmt 
L/c 0 r<z>y yv^iKK&i l ^tffflO^BrBi-A 1 IRS: 



(6) «fBH^z 8 - 3 1 3 4 3 0 
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S0 2 m&%&Gk<>tztfy# *$*\^&*. **StK^>A 

%y? 4 ^^77^^^ICTHe-Ne 
l^—i^SSrAftU A 1 IR"CS*fUT#fe3tS:Y^li!S 
# ^^7"C^il, K£Ot£P I N:7* f^>f;tf— K6 

K-CtftfflU fc^^CW«Ltfc^fIi^bS0 2 
»SS:*^tr5 2- 1^2 5 0 0 p pm©S0 2 
IEia-CKII±3%^ffliJ^5^Iffit?fco^ 0 

7t 0 Il4^^oJ:5^LT^M$n^ir^f-^i:U ? aiJ^ 

4\titWimmytyT4s<, 5«3tas, e^^a 
4 tiA i mm^vh&o ^.cowi^mcom 

ag|C^V^TY^llS^y^7S:to5fc^r^^{-^■tx.T^ 
20 [0 0 3 0] 

30 [mu *&w\z-£z>mmmy*ymik#v << ^ K3t*iffi 
[0 2] y y^my^mit^v-f $ \?ytm 

[0 3] *ftmtz£zmmmyymik#v^ $vftm$L 

[0 4] #*Wi-£5:7s'^t*Ky ^ K3t*iftK^^ 
40 ftiJ(-3t*A*5<tU53t^9 Ui L^^^^^^r-r^^^^ 

2 ^^*ft^y^^ vm^mmmytmmm mmmy 

3 Tfc^AffiTfc^T^ 

4 36ftfflffl3t7 7^^ 

5 Tt^s 

50 6 *&fcHS 
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8 i/^|AP 

9 #^#mn 

10 t — ^ 
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